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Collaborative Research- Introducing High-School Students to Computational Thinking
in Industrial Automation is a three-year project funded by the National Science Foundation/
Division of Research on Learning (Award #1842342) through 2021.
Introduction
Females continue to be underrepresented in STEM-C fields. This holds true in
mechatronics degree programs where currently fewer than ten percent enrolled are
women. In this research project a collaborative coalition of universities, community
colleges, and high schools in CO, VA, and ME actively seek to support the entry and
success of under-represented populations in the field of mechatronics, and address
outdated stereotypes and barriers in the process. Local partners include the University
of Northern Colorado, Aims Community College, and Northridge High School.

Assessment pilot in progress within the larger study:
using mark out poetry to explore preservice
teachers’ understanding of computational thinking
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What is mechatronics?
Mechatronics is a growing occupational field in manufacturing which encompasses
mechanical engineering, electrical engineering, and computer science.

Overall project goal

Specific goals

The overall goal of this mixed
methods research project is to
encourage a larger and more
diverse population of high school
students to consider careers in
mechatronics and to better prepare
students who enter this career path.

• To develop computational thinking

Research question

Assessment

To what extent does working with
Make To Learn activities encourage
broader participation and retention of
female and under-represented
students in a career path in the field
of mechatronics?

Mixed methods will be used to assess
project outcomes.

https://www.maketolearn.org/creatin
g-art-animations-and-music/

• To recruit diverse students to STEM-C
• To increase manufacturing capacity
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Observations
Artifact analyses
Task-based interviews
STEM-C focused interviews
Computational thinking assessment
instruments

Mark out poetry assessment instructions for
preservice teachers in the pilot
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Preliminary
analysis

A preliminary constant comparative analysis of the
shared content and themes of the undergraduates’
poetry revealed overlapping word choices which
likely hint at the understandings of computational
thinking which were collectively held by the students.
Repeated phrase choices commonly used in their
poems included the following: “solve problems and
design systems,” “fundamental skill,” “not just for
computer scientists,” “understanding human
behavior,” “mental tools,” and “computer science.”
Additional data analysis is pending.

